Formaldehyde (FA) is commonly used in cadaver fixation for years. FA vapors are released during the dissection process and macroscopic study of preserved anatomical pieces, raising their concentration in the Anatomy laboratory, causing greater exposure for students and teachers. Therefore, the objective of this study was to investigate toxic reactions in 37 students, through a questionnaire, produced by exposure to FA used for preservation of cadaveric material used in Anatomy, Morphofunctional Department, Faculdades Integradas de Patos (FIP), Brazil. Of the 37 interviewees, 26 (70.3%) were affected by the unpleasant and irritating smell of FA, 10 (27%) had no problems, and 1 (2.7%) did not tolerate an irritation produced by FA, not participating in the laboratory practical classes. Exposure to FA was followed by several symptoms: excessive lacrimation (54%), itchy eyes (48.5%), redness of the eyes (40.6%), coryza or congested nose (35.2%) and respiratory distress (29.7%), with persistent symptoms during the permanence in the laboratory for 32.5% of the students. All students wear a lab coat for individual protection. However, only 8% used mascara and did not wear glasses, increasing the risk of contamination. Medical schools should encourage the use of Personal Protective Equipment (PPE) for the manipulation of FA, ensuring the protection of students and teachers in the Anatomy laboratory. Besides finding alternatives for the replacement of FA in the conservation of corpses.
Introduction
Formaldehyde (FA) is a harmful chemical compound used in a large number of industrial activities and found in many consumer products brackets [1, 2, 3] . It is also widely used in the embalming and preserving fluid of corpses, ensuring the preservation and disinfection of anatomical pieces used in Anatomy classes [4] [5] [6] [7] . The International Agency for Research on Cancer (IARC) has classified FA as a carcinogenic agent for humans (Group 1), based on epidemiological and toxicological evidence that its exposure causes nasopharyngeal cancer in humans [8] . Therefore, requiring safe practices in the handling of FA, seeking to minimize the harmful effects of their exposure.
Formaldehyde is a human leukemic agent. Since there is a latency period between initial FA and the development of leukemia, the subsequent impact of FA on hematopoietic stem or progenitor cells in post-exposure stage is crucial for a deep understanding of FA-induced hematotoxicity [9] . This occurs many among anatomists who develop laryngeal cancer and leukemia only after the after-care and a long time of exposure to formaldehyde during the working life.
Due to its great solubility in water, FA enters the body through inhalation or by ingestion and is rapidly absorbed into the respiratory and digestive tracts, or through dermal absorption [7, 8, 10, 1] . FA vapors are released during sessions of dissection and macroscopic study of conserved anatomical pieces, raising their concentration in the Anatomy labs, causing greater exposure for students and teachers [5, 12, 13] .
In Brazil, students and teachers of health science courses are exposed to high levels of FA during Anatomy classes [14] . Acute exposure is characterized by irritation of the mucosa of the ocular and upper respiratory tract [8, 10, 15] . On the other hand, prolonged and repeated exposure to FA vapors can cause damage to the Central Nervous System, Immune System disorders, blindness, respiratory diseases, contact dermatitis, headache, nausea, vertigo, vomiting, abortion and cancer [8, 11] . The present study investigated the presence of toxic reactions in students produced by exposure to FA used for the preservation of cadaveric material used in Human Anatomy, Faculdades Integradas de Patos (FIP) classes in Brazil.
Methods
The study was carried out in the Anatomy laboratory, Faculdades Integradas de Patos (FIP), in Brazil. The Faculty has about 300 students enrolled in the Nursing Course, a questionnaires were distributed to 45 healthy students of the first year of Nursing. Of the 45 questionnaires, only 37 were completed correctly and returned. All participants signed the Consent form. The mean exposure time for each student in the Anatomy Laboratory was 4 hours / week. There were no students with a history of smoking, respiratory or skin diseases in this study.
The instrument used for the data collection was a semi-structured questionnaire, containing easyto-understand questions, and previously tested and based on the studies of Freitas et al. [16] and modified by Cerqueira et al. [17] . The basic team for data collection was composed of a researcher, previously trained for the application of the questionnaire. The analysis of the data was of the descriptive type, in order to determine the exposure to the formaldehyde of the studied sample. The dataset was coded in Microsoft Excel and analyzed using Graph Pad Prisma 6,0.
This study was approved by the Research Ethics Committee of the Federal University of Paraíba, UFPB (18191213.7.3001.5183). Free and informed consent forms were signed by the interviewed, with a guarantee of anonymity for students and university. Participants were instructed about the voluntary nature of this study and their freedom to stop participating or to leave answers blank.
Results
It was verified that the sample had the average age of 23 years, with the majority being 78.38%, of sex female. Of these, most had only one symptom. It was found that 56.04% of the interviewees had a history of allergy and Allergic rhinitis was the most incident (13.5%). (Table 1) Of the 45 questionnaires distributed, 37 were answered and returned for analysis, a response rate of 82%. Of the 37 interviewees, 26 (70.3%) were affected by the unpleasant and irritating smell of FA; 10 (27%) had no problems with the smell of FA; and 1 (2.7%) did not bear the irritation and unpleasant smell, failing to participate in the practical classes in the Laboratory. Exposure to FA was followed by several symptoms: excessive lacrimation (54%), itching eyes (48.5%), redness of the eyes (40.6%), coryza or congested nose (35.2%), and respiratory Distress (29.7%), and for 12 (32.5%) students the symptoms were persistent during the stay in the Laboratory. The results are presented in Table 2 . Of the students, 5 (13.5%) reported learning impairments during class, of which, 1 (20%) were not able to participate in practical classes with anatomical pieces, having the study in anatomical models. All students used some Personal Protective Equipment (PPE), such as the lab coat. However, only 17 (46%) students wore gloves, 3 (8%) wore a mask and no students wore glasses, which were associated with a higher risk of contamination. 
Discussion
In Brazil, occupational exposure among students and health workers is a public health problem, due to the lack of policy to minimize exposure during anatomy classes. Many students exhibit various respiratory, ocular and dermal reactions due to exposure to this chemical agent.
Our results reinforce the findings of Daisey, Angell and Apte [18] , Erich [19] , Neslihan et al. [20] , the acute exposure to formaldehyde can cause eye, nose, throat, and skin irritation, whereas long-term exposure has been associated with certain cancers nasal as well as asthma.
During dissections and macroscopic study of anatomical parts used in Anatomy classes, the inhalation of FA vapors and their contact with the skin may cause adverse effects. The main complaint reported by students was the unpleasant and irritating odor of FA, followed by excessive lacrimation, itching eyes, redness of the eyes, coryza or congested nose, and respiratory distress. In a recent study in Thailand, about FA exposure in Anatomy labs, most students also had these symptoms [7] . Similar results were found in the studies of [4, 13, 15, 21] , which reported, in addition to these clinical symptoms, general fatigue and skin irritation.
In addition to ocular and upper respiratory irritation symptoms, students reported neurobehavioral changes such as headache, nausea, sleep disturbances, and decreased learning, associated with FA exposure. The neurobehavioral changes reported by the students are in agreement with the results of other studies [8, 10, 22] , which relate exposure to FA to sleep disorders and learning deficits.
Previous studies have shown that concentrations of FA varying between 0.1-5 ppm inside Anatomy laboratories during dissections and study of anatomical parts are responsible for upper airway irritation, coughing, eye burning and tearing in students, teachers and technicians [5, 14, 23, 24] . Although not analyzing FA concentrations in the Anatomy laboratory frequented by students and teachers in this study, but considering the clinical symptoms reported by participants, it is suggested that the level of FA in the laboratory was high, causing symptoms similar to those presented in these studies.
Most students did not use the PPE needed for protection during Anatomy classes, exposing the respiratory system, eyes and skin to FA and its vapors. For manipulation of FA it is indicated the use of rubber gloves, latex or Nitrile, apron, goggles and mask to protect the face [5, 13, 25] .
Lakchayapakorn and Watchalayarn [4] reported that students and teachers of Anatomy who used more activated charcoal had fewer clinical symptoms resulting from exposure to FA compared to those who did not. They have also proven that wearing eyeglasses protects the eyes from direct contact with FA vapors. Safety devices are used to protect students and teachers from inhalation and for skin contact with FA during dissections and Anatomy classes [7] .
In brief, there is a need to conduct safety campaigns at work, in order to clarify the workers and students who are exposed to FA about its cytotoxic action (26) . Emphasizing the use of personal protective equipment and considering the health risk posed by are of paramount importance, since it the Formaldehyde exposure contributes to the development of future research in Brazil.
Conclusion
It can be seen that FA cannot be considered an appropriate product for the preservation of cadavers used for dissection and Anatomy classes, given the numerous health problems that can cause in those who manipulate it. In addition, medical schools should continue to encourage the use of PPE as a lab coat, mask, goggles and gloves, to manipulate the FA, as well as provide guidance on the correct use of these equipment, ensuring the protection of technicians, students and teachers in the laboratory of Anatomy.
